
Tropical	Cloud	and	Precipita1on	Regimes	and	Ver1cal	Structures	as	Seen	from	
15,896	TRMM	and	CloudSat/CALIPSO	Match-up	Cases		

(a) CloudSat CPR & CALIOP (b) TRMM PR 

(c) H-dBZ CloudSat & CALIOP (d) H-dBZ TRMM 
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(a) Cluster 1 Location 

(b) Cluster 2 Location 

(c) Cluster 3 Location 

(d) Cluster 4 Location 
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# of Cases: 504 (5.83%) 
CloudSat Cluster 1 

 TCC = 0.99 

# of Cases: 4244 (49.09%) 
CloudSat Cluster 4 

 TCC = 0.62 

TRMM Cluster 1 
 TPC = 0.41 

TRMM Cluster 2 
 TPC = 0.06 

TRMM Cluster 3 
 TPC = 0.03 

TRMM Cluster 4 
 TPC = 0.01 
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# of Cases: 2239 (25.08%) 
CloudSat Cluster 3 

 TCC = 0.85 

# of Cases: 1662 (19.21%) 
CloudSat Cluster 2 

 TCC = 0.98 
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Objec&ve:	Exploi'ng	15,896	TRMM	
and	CloudSat/CALIPSO	match-up	cases	
within	20	min	of	each	other	(30S-30N),	
we	inves'gated	the	internal	ver'cal	
structures	and	regimes	of	tropical	cloud	
and	precipita'on	systems.	

Reference:	Luo,	Z.	J.,	R.	C.	Anderson,	W.	B.	Rossow,	
and	H.	Takahashi	(2017),	Tropical	cloud	and	
precipitaDon	regimes	as	seen	from	near-simultaneous	
TRMM,	CloudSat,	and	CALIPSO	observaDons	and	
comparison	with	ISCCP,	J.	Geophys.	Res.	Atmos.,	122,	
5988–6003,	doi:10.1002/2017JD026569.	

Comparisons	with	ISCCP	Weather	States	
show	broad	agreement,	but	also	reveal	
differences	due	to	different	sampling	
strategies	and	viewing	geometries	

Note	the	complimentary	and	synergis'c	
nature	of	PR	and	CPR/CALIOP:	together,	
they	almost	fill	up	the	en're	H-dBZ	space.	

Four	clusters/regimes	are	idenDfied	
using	k-mean	cluster	analysis	

Z.	JOHNNY	LUO	


